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IMAGE PICKUP APPARATUS 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to an image pickup apparatus 
that does not require a focus-adjusting mechanism for an optical 
system . 

DESCRIPTION OF THE RELATED ART 

Fig. 7 illustrates a conventional compact image pickup 
apparatus . 

A barrel 21 has an outer threaded cylindrical surface 21a and 
a lens holder 23 has an inner threaded cylindrical surface 23a. 
The barrel 21 is threaded into the lens holder 23 such that the 
outer threaded cylindrical surface 21a fittingly engages the inner 
threaded cylindrical surface 23a. The barrel 21 holds a lens 20 
mounted therein and has a rear aperture 22 disposed behind the lens 

20. The lens holder 23 holds a substrate 26 at a bottom thereof. 
An image pickup element 25 is mounted on the substrate 26 and has 
an image region 25a fabricate' on a surface thereof. The image 
region 25a is electrically connected via bonding wires 25b to leads 
25c mounted on the substrate 26. 

With the aforementioned image pickup apparatus , variations 
of focussing performance may be encountered during assembly 
operations. An error in the distance between the lens 20 and the 
image pickup element 25 determines how precisely the image can be 
focused on the image pickup element 25. Factors that cause errors 
in the distance between the lens 20 and the image pickup element 
25 include: (1) assembly errors between the lens 20 and the barrel 

21, (2) errors in back focus (referred to Bf) due to dimensional 
errors of the lens 20, (3) dimensional errors of the barrel 21, 
thickness errors of the infrared filter 24, (4) dimensional errors 
of the lens holder 23, (5) positional errors of the image region 
25a in a direction shown by arrow Z, and (6) positional errors 
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between the image pickup element 25 and substrate 26. 

The barrel 21 is fitted into the lens holder 23 by screwing 
the threaded surface 21a into the threaded surface 23a. Rotating 
the barrel 21 relative to the lens holder 23 allows the barrel 21 
to move relative to the lens holder 23 in the direction shown by 
arrow Z. The rotation of the barrel 21 allows adjustment of the 
distance between the lens 20 and the image region 25a, thereby 
accommodating all errors encountered during manufacture to 
precisely focus an image on the image region 25a. This 
conventional image pickup apparatus requires many components. 
Moreover, the image pickup apparatus suffers from the problem that 
individual adjustment of focusing is required after the barrel 21 
has been assembled to the lens holder 23 . Thus , the apparatus does 
not lend itself to mass production. 

Fig. 8 illustrates an example of another conventional image 
pickup apparatus disclosed in Laid-open Japanese Patent (KOKAI) 
No. 9-232548. 

The construction of this image pickup apparatus provides 
improved mounting accuracy of the respective structural elements , 
thereby eliminating the need for adjustment of focusing. 

Referring to Fig. 8, a support member 32 is configured and 
dimensioned to define mounting positions at which the respective 
structural elements are accurately positioned relative to one 
another. A position 32b is formed to accurately mount a lens 33 
and a mounting portion 32c is formed to accurately position an image 
pickup element 35. The support member 32 is formed with a recess 
in its bottom in which an adhesive 37 is introduced, thereby 
preventing the image pickup element 35 from being raised by the 
adhesive 37. The support member 32 having mounting positions 
precisely defined therein not only eliminates a mechanism for 
adjusting focus but also serves to play a role of the barrel 21 
and lens holder 23 of Fig. 7, thereby reducing the number of 
structural components. 

A stop 30 has an entrance pupil 30a formed therein. The stop 
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30 is accurately positioned with the aid of a mounting position 
32a. Reference 35a denotes an image region and reference 35b 
denotes a bonding wire. 

A lead 36 and the support member 32 are preferably formed in 
one-piece construction. The support member 36 is usually formed 
of, for example, acrylic, polycarbonate, ABS (acrylonitrile- 
butadiene-styrene copolymer) , PBT (polybutylene terephthalate) , 
or a synthetic resin. Members such as the support member 32 and 
lead 36 that have extremely different physical properties are 
difficult to form in one-piece construction. Therefore, the 
support member 32 is often divided into a two-piece assembly; an 
upper portion higher above the lead 36 and a lower portion below 
the lead 36. 

Fig. 9 illustrates factors that cause assembly errors, which 
in turn affect the focusing performance of an image pickup apparatus 
of the aforementioned construction. 

The factors will be described with respect to a case where 
the support member 32 is a two-piece structure having an upper 
portion higher above the lead 36 and a lower portion below the lead 
36. An error Aa of the back focus is an error that results from 
an error of a radius of curvature of the lens 33. When the compact 
size of an image pickup apparatus is of prime importance, the image 
pickup element 35 is not usually placed in, for example, a ceramic 
container and is used in chip form. Thus, the thickness of the 
wafer of the image pickup element 35 has an error Ac. The support 
member 32 has a dimensional error Ad. There is an error Ae between 
the image pickup element 35 and the mounting portion 32c . The layer 
of adhesive between the lens 33 and the support member 32 has a 
thickness error Af. If excessive adhesive 37 is not introduced 
into the recess, the image pickup element 35 is not raised so that 
the error A E becomes zero. When the upper portion of the support 
member 32 is connected to the lower portion by means of the adhesive , 
the adhesive will have a thickness error AG. The errors A A to 
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Ad and Af and Ag affect a maximum focus error of the image pickup 
apparatus. For the image pickup apparatus of the aforementioned 
construction not to need adjustment of focusing, the sum At= 
Aa+Ac+Ad+Af+ AG should be smaller than an acceptable depth of 
focus A 8 . Thus, the errors Aa, Ac, Ad, Af, and AG need to be 
closely controlled, requiring highly dimensional accuracy and 
assembly accuracy. 

The conventional image pickup apparatus of the aforementioned 
configurations require individual focus adjustment during 
manufacture of image pickup apparatus, being inefficient in mass 
production . 

The need for focus adjustment requires more number of 
structural components. In order to provide a focus-adjustment 
free apparatus, the structural elements should have high levels 
of dimensional accuracy and assembly accuracy. 

Fig. 10 illustrates still another conventional apparatus 
disclosed in Laid-open Japanese Patent (KOKAI) No. 9-121040. This 
apparatus is free from focus adjustment. A lens 40 brings light 
rays from a subject into focus on an image pickup element 44 
supported on a substrate 46 . The lens 40 and a lens-mounting member 
41 are formed in one-piece construction. The lens-mounting member 

41 includes legs 42 and beveled positioning surfaces 43. The legs 

42 are bonded to the substrate 46 by a UV-curing resin. The beveled 
positioning surfaces 43 are employed to position the lens 40 
relative to the image region of the image pickup element 44 such 
that the optical axis of the lens 40 passes through the center of 
the image region. However, the beveled surface is apt to fail to 
align the optical axis of the lens 40 accurately normal to the 
surface of the image region, i.e. , the optical axis may be at an 
angle with the line normal to the surface by an angle d as shown 
in Fig. 11. In order to solve this problem, a fine adjustment 
mechanism or a special j ig is required when the lens -mounting member 
41 is fixedly mounted. 

With the conventional image pickup apparatus of Figs. 10 and 
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11 , the lens 40 and the mechanical supporting structure that support 
the lens 40 are formed in one-piece construction. This one-piece 
construction eliminates mounting errors between the lens 40 of the 
optical system and the lens-mounting member 41 and legs 42 . In 
order to form the lens 40 , legs 42 , and beveled positioning surfaces 
43 in one-piece construction, these structural elements must be 
molded. The lens 40 that focuses an image on the surface of the 
image region should be made of a transparent material and the other 
parts should be made of a material that can block light other than 
image light. Without blocking unwanted light, optical noise will 
enter the image formed on the image region of the image pickup 
element 44 . Thus , portions other than the lens 40 should be painted 
black at a later stage of manufacture. 

Alternatively, two types of material maybe used: a transparent 
material such as acrylic PMMA for the lens 40 and a black material 
for other parts. However, forming an optical system by a two- 
color molding suffers from a serious technical difficulty because 
the radius of curvature of the lens 40 requires to be very accurately 
controlled. Thus, molding the optical system from materials of 
different colors does not lend itself to mass production. 

Further, the construction where the lens and lens -mounting 
member are formed in one-piece construction does not lend itself 
to mass production. 

The construction where the optical holder abuts a part of the 
image pickup element suffers from the problem that there are 
limitations on the position at which the substrate is mounted. 

The aforementioned conventional apparatus suffer from the 
inherent problem that the circuit board is disposed under the image 
pickup element and therefore the thickness of the circuit board 
adds to the overall size of the image pickup apparatus. 

SUMMARY OF THE INVENTION 

The present invention was made in view of the aforementioned 
problems . 
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An object of the invention is to provide an image pickup 
apparatus that requires only a smaller number of structural 
components and no adjustment operation of focus, provides smaller 
assembly errors, and lends itself to mass production. 

An image pickup apparatus includes an image pickup element, 
an optical system or lens, and a supporting member. The image 
pickup element has a first surface and a second surface opposite 
to the first surface. The image pickup element has an image region 
formed in the first surface. The optical system causes image light 
from a subj ect to form an image on the image region. The supporting 
member engages the image pickup element and the optical system. 
The supporting member has a first abutment portion that directly 
abuts the optical system and a second abutment portion that directly 
abuts the image pickup element, thereby accurately defining the 
relative position between the optical system and the image pickup 
element. 

The image pickup apparatus further includes a first holding 
member that engages the optical system and the supporting member 
such that the optical system is sandwiched between the first holding 
member and the supporting member. 

The image pickup apparatus further includes a circuit board. 
The circuit board is fixed to the supporting member and electrically 
connected to the image pickup element. The circuit board having 
an opening formed therein such that the image region is exposed 
through the opening. 

The second abutment portion abuts an area on the first surface 
except for the image region. 

The second abutment portion is a projection that extends 
through the opening to abut an area on the first surface except 
for the image region. 

The image pickup apparatus further includes a second holding 
member that engages the second surface of the image pickup element 
and the supporting member such that the image pickup element is 
sandwiched between the second holding member and the supporting 
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member. 

The supporting member , circuit board, and image pickup element 
are bonded together by an adhesive that is applied to the supporting 
member, circuit board, and image pickup element except the second 
abutment portion and the area on the first surface that abuts the 
second abutment portion. 

The adhesive is a UV-curing type adhesive. 

Further scope of applicability of the present invention will 
become apparent from the detailed description given hereinafter. 
However, it should be understood that the detailed description and 
specific examples , while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various 
changes and modifications within the spirit and scope of the 
invention will become apparent to those skilled in the art from 
this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from 
the detailed description given hereinbelow and the accompanying 
drawings which are given by way of illustration only, and thus are 
not limiting the present invention, and wherein: 

Fig. 1 illustrates a configuration of an image pickup apparatus 
according to the present invention; 

Figs . 2A and 2B illustrate an outside shape of an optical system, 
holder, and barrel of the image pickup apparatus of Fig. 1; 

Figs . 2C and 2D illustrate an inside shape of the optical system, 
holder, and barrel; 

Fig. 3A is an enlarged side view of the image pickup element 
bonded to a circuit board; 

Fig. 3B is a top view of the image pickup element, showing 
the image pickup element when the image pickup element is viewed 
in a direction shown by arrow C; 

Fig. 4 is an exploded side view of the image pickup apparatus 
of Fig. 1; 
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Fig. 5 illustrates the holder when it is seen from a direction 
in which the image pickup element is mounted to the holder; 

Fig. 6A illustrates various factors that affect the focusing 
performance of the image pickup apparatus ; 

Fig. 6B illustrates various factors that affect the focusing 
performance of a conventional apparatus of Fig. 8; 

Fig. 7 illustrates a conventional compact image pickup 
apparatus ; 

Fig. 8 illustrates an example of another conventional image 
pickup apparatus disclosed in Laid-open Japanese Patent (KOKAI) 
No. 9-232548; 

Fig. 9 illustrates factors that cause assembly errors that 
affect the focusing performance of the image pickup apparatus of 
the aforementioned construction; 

Fig. 10 illustrates still another conventional apparatus 
disclosed in Laid-open Japanese Patent (KOKAI) No. 9-121041; and 

Fig. 11 illustrates mounting errors when the conventional 
apparatus of Fig. 10 is assembled. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the invention will be described in detail with 
reference to the accompanying drawings. 

Embodiment 

{ Construction} 

Fig. 1 illustrates a configuration of an image pickup apparatus 
according to the present invention. 

Figs . 2A and 2B illustrate an outside shape of an optical system, 
holder, and barrel of the image pickup of Fig. 1. 

Figs . 2C and 2D illustrate an inside shape of the optical system, 
holder, and barrel. 

Referring to Fig. 1, the image pickup element 1 takes the form 
of a bare chip (i.e. , just diced from a semiconductor wafer and 
not packaged) . The image pickup element 1 has an image region 1 
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and electrodes lb. The image region la converts an image of a 
subj ect , focused thereon by the optical system 3 , into an electrical 
signal. The electrical signal is directed from the image region 
la to external circuits through the electrodes lb. 

Fig. 3A is an enlarged side view of the image pickup element 
bonded to a substrate 2. 

Fig. 3B is a top view of the image pickup element 1 bonded 
to the substrate 2 when the image pickup element 1 is viewed in 
a direction shown by arrow C. 

In order to implement an image pickup apparatus of small and 
thin construction, the substrate 2 takes the form of an FPC 
(Flexible Printed Circuit Board) . For example, polyimide 
substrate offers a substrate having a thickness in the range of 
50 to 80 urn. In the present invention, the substrate can be made 
of any type of material. 

The substrate 2 has an opening 2a formed therein such that 
the image region la of the image pickup element 1 attached to the 
substrate 2 is exposed through the opening 2a. The circuit 
patterns 2b formed on the substrate 2 are electrically connected 
through copper bumps to the electrodes lb that serve as output 
terminals of the circuits formed in the image pickup element 1, 
thereby making electrical connection between the image pickup 
element 1 and the substrate 2 . The image region la receives a light 
image through the opening 2a formed in the substrate 2. 

The optical system 3 includes a lens 3a that forms an image 
on the image region la of the image pickup element 1 and a flange 
3b by which the lens 3a is fixedly mounted on other structural member . 
The lens 3a and flange 3b are formed as a single component in 
one-piece construction with each other. The holder 4 supports the 
optical system 3 , an infrared filter 7 , and the image pickup element 
1 . The holder 4 serves to block light other than the subject. The 
holder 4 is formed of a material such as polycarbonate (PC) , which 
is an opaque material. The barrel 5 is also formed of an opaque 
material and fits over the optical system 3 and the holder 4 to 
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firmly hold the optical system 3. The infrared filter 7 is a 
compensation filter that adjusts the spectral sensitivity of the 
image pickup element 1 to the spectral luminous efficiency of human. 
The infrared filter 7 is usually implemented in the form of a colored 
glass board or by vapor depositing a color filter on a transparent 
glass board. The sensor supporting plate 6 holds the image pickup 
element 1 against the holder 4. 

Fig. 4 is an exploded side view of the image pickup apparatus 
of Fig. 1. 

The flange 3b of the optical system 3 , which does not affect 
any optical properties of the optical system 3 , is in contact with 
a contact surface 4c of the holder 4. The flange back, i.e. , the 
distance between the image region la and a contact surface 3c of 
the flange 3b r is a distance that affects focusing performance of 
the image pickup apparatus . The contact surface 3c of the flange 
3b may be formed as a flat surface and the flat contact surface 
3c is pressed against the contact surface 4c, facilitating the 
mounting of the optical system to the holder 4 as well as preventing 
mounting errors from occurring. 

The contact surface 4c and the contact surface 3c are directly 
in contact with each other without any mechanical member sandwiched 
therebetween. In other words, the holder 4 and optical system 3 
are merely pressed against each other. 

The barrel 5 fits over the optical system 3 arranged on the 
holder 4 and is bonded at parts 5a and 5b (Fig. 4) to the holder 
4 . The barrel 5 is bonded to the optical system 3 by means of an 
adhesive (indicated a black portion in Fig. 4) applied to the part 
5a, and to the holder 4 by means of the adhesive applied to the 
part 5b. As a result, the optical system 3 and holder 4 are firmly 
fixed with their contact surfaces 3c and 4c in pressure contact 
with each other. The holder 4 is formed with a groove 4d into which 
excessive adhesive bleeds when the barrel 5 is bonded to the holder 
4. The barrel 5 has an opening or aperture 5c that serves as a 
stop through which image light from a subject is directed into the 
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image pickup apparatus. 

The adhesive may be applied to the optical system 3 and holder 
4 instead of the parts 5a and 5b of the barrel 5. In that case, 
care should be taken not to allow the adhesive to bleed between 
the contact surface 3c and the contact surface 4c. 

The use of the barrel 5 and holder 4 of the aforementioned 
construction eliminates the need for molding the lens 40 and 
lens-mounting member 41 in one-piece construction or two-color 
molding, while still offering an image pickup apparatus free from 
mounting errors that affect the focusing performance of the image 
pickup apparatus . Closely controlling the inner dimensions of the 
barrel 5 and outer dimensions of the optical system 3 and the holder 
4 eliminates the need for an operation in which the optical axis 
of the optical system 3 is precisely adjusted to pass through the 
center of the image region la. This also eliminates the problem 
of the conventional apparatus that the optical axis of the lens 
may fail to be normal to the image region of the image pickup 
element. 

The infrared filter 7 is bonded to the holder 4 by an adhesive. 
The position of the infrared filter 7 in the direction shown by 
arrow Z does not affect the focusing performance, and therefore 
the description thereof is omitted. 

Fig . 5 illustrates the holder 4 when it is seen from a direction 
in which the image pickup element 1 is mounted to the holder 4 (Fig. 
4) . 

The holder 4 has two projections 4a that serve as a means for 
supporting the image pickup element 1. The projections 4a extend 
through the opening 2a formed in the substrate 2 into contact with 
a surface of the image pickup element 1 except the image region 
la . There is nothing provided between surfaces of the projections 
4a and the image pickup element 1. Allowing the projections 4a 
to extend through the opening 2a is advantageous in that the image 
pickup element 1 is assembled in direct contact with the holder 
4 without the substrate 2 sandwiched between the image pickup 
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element 1 and the substrates 2. This eliminates the substrate 2 
from the structural components that affect the focusing 
performance while allowing the other structural components to be 
accurately positioned relative to one another. It is to be noted 
that the substrate 2 is disposed on the image region side of the 
image pickup element 1. The structure is suitable for 
miniaturizing an image pickup apparatus because the thickness of 
the substrate does not add to the overall dimension of the image 
pickup apparatus in the direction of the optical axis. 

The sensor supporting plate 6 engages the bottom surface of 
the image pickup element 1 and the substrate 2 in order to hold 
them against the holder 4 . The image pickup element 1 , holder 4 , 
and sensor supporting plate 6 are bonded together by an adhesive 
4b (Fig. 1) applied around the sensor supporting plate 6. Bonding 
the sensor supporting plate 6 to the holder 4 and the image pickup 
element 1 allows the image pickup element 1 to be fixed with a 
surface area other than the image region la pressed against the 
surfaces of the projections 4a. 

Fig. 6 illustrates various factors that affect the focusing 
performance of the image pickup apparatus. 

A A denotes an error of Bf due to dimensional errors of the 
optical system 3 resulting from molding process. Conventional 
mounting errors in the Z direction (Fig. 1) due to variations of 
the thickness of an adhesive do not occur because the optical system 
3 abuts the holder 4 directly and the image pickup element 1 abuts 
the holder 4 directly. 

The infrared filter 7 does not affect the focusing performance 
wherever the infrared filter 7 is disposed between the lens 3a and 
the image region la of the image pickup element 1 . Only variations 
in the thickness of the infrared filter 7 affects the focusing 
performance. Ab denotes an error of thickness of the infrared 
filter 7 expressed in terms of distance in air taking the refraction 
index of the infrared filter 7 into account. 



12 



530063 



Ac denotes an error of thickness of the image pickup element 
1 (distance from the bottom of the image pickup element to the image 
region la) . Ad denotes an error of dimension of the holder 4 in 
the Z direction from the contact surface 4c to the surface of the 
projection 4a in contact with the image pickup element 1. Because 
the upper surface of the image pickup element 1 directly abuts the 
holder 4 , the back focus Bf is determined by the distance between 
the lens 3a and the image region la. It is to be noted that the 
errors Ac and the thickness of the substrate 2 are not factors 
that affect the focusing performance. Therefore, the resulting 
error that affects the focusing performance is Aa+ Ab+ Ad. If the 
value of Aa+Ab+ Ad is smaller than a focal depth A 6 of the optical 
system 3, then there is no need for adjustment of focusing. 

The following is the description of the aforementioned 
individual factors. The field angle of the optical system 3 is 
usually in the range of 50 to 55 degrees, and the optical size of 
the image region la of the image pickup element 1 is in the range 
of 1/8 to 1/7 inches. Thus, the thickness of the lens is on the 
order of several millimeters. From the dimensional error of the 
optical system 3, Aa is expected to be ±10 to 20 urn. The Bf of 
the optical system 3 is in the range of 2 to 4 mm. The dimension 
of the holder 4 in the Z direction from the optical system 3 to 
the top surface of the image pickup element 1 is substantially equal 
to the Bf . Likewise, the dimensional error of the holder 4 is 
expected to be in the range of ±10 to 20 urn. When the holder 4 
is molded, the aforementioned error includes variations of linear 
expansion coefficient of the molded material. The thickness of 
the infrared filter 7 is assumed to be 0.55 mm and the variation 
of thickness is expected to be in the range of ±20 urn. The infrared 
filter 7 is often in the form of a glass plate having a refraction 
index n^l.5. Therefore, the error Ab is about ±6.7 urn. 

The following is an exemplary numerical value of the maximum 
error. 
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A A+ A B+ A D=±2 0±6 . 7±2 0=±46 . 7 um 
The approximate focal depth of the image pickup apparatus 
according to the present invention can be calculated on the basis 
of the F-number (i.e., the brightness of the optical system) and 
the least circle of confusion of the optical system. The least 
circle of confusion of the image pickup element 1 can be substituted 
by the size of a pixel. Assuming that the F-number is equal to 
2.8 and the size of the pixel is 20 urn, the focal depth A 8 is given 
by A 8 =±2. 8x20 um=±56 urn. The calculated focal depth ±56 um is 
greater than the resulting maximum dimensional error ±46 . 7 um such 
that sufficiently focused images can be formed on the image region 
la. The above described values are only exemplary and the values 
of F-number, pixel size, and field angle, and the size of image 
pickup element are not limited to those described above. 

Fig. 6B illustrates factors that affect focusing performance 
of the conventional image pickup apparatus when an infrared filter 
34 similar to that infrared filter 7 of the invention is mounted 
to the apparatus. 

The conventional image pickup apparatus suffers from larger 
resulting maximum errors if an error AG of the thickness of the 
adhesive applied between the support 32 and the substrate 8 is taken 
into consideration. It is often difficult to form the support 32 
and the leads in one-piece construction, in which case, the 
supporting portion is divided into two parts: the support 32 and 
the substrate 8. For example, let us assume that the error A A of 
the Bf of the lens 33 is in the range of ±10 to 20 um and the 
dimensional error Ad of the support 32 is in the range of ±10 to 
20 um. If the amount of adhesive in the recess is not much such 
that the mounting portion 32c of the image pickup element 1 will 
not be raised by the adhesive, then the error Ae can be zero. 
Because the image pickup element is positioned relative to the 
holder 4 by causing the substrate to abut the holder 4 , the error 
of thickness Ac=±30 um results when the image pickup element 1 
has a thickness of 400 um. The error of thickness of the adhesive 
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between the lens 33 and the support 32 is less than several microns. 
Assuming that Af is 4 um, the resulting maximum error is given 
by the following calculation. 

Aa+Ab+ Ac+Ad+Af 

=±20±6 . 7±30±20±4 um 

=±80.7 um 

The image pickup apparatus according to the invention does 
not suffer from the error Af that results from an adhesive between 
the lens 33 and the support 32. In addition, the image pickup 
element 1 is assembled with the image region surface of the image 
pickup element abutting the holder 4. Mounting the image pickup 
element in this manner eliminates the error Ac from factors that 
cause a focusing error. The configuration of the image pickup 
apparatus according to the invention greatly reduces factors of 
focusing error, eliminating the need for a focus adjusting means. 
Moreover , the image pickup apparatus of the invention need not be 
assembled as accurately as the conventional apparatus. 

The image pickup element 1, holder 4, and sensor supporting 
plate 6 may be bonded together by using a UV-curing adhesive that 
cures when the adhesive is exposed to UV light. Because the UV 
curing adhesive cures quickly at low temperature, the respective 
structural members are not subject to positional errors during the 
assembly process. The UV curing adhesive shrinks little and 
therefore shrinkage of the adhesive during its curing process does 
not cause significant positional errors of the structural members . 
Further, less heat shrinkage and high heat resistance of the UV 
curing adhesive offers an image pickup apparatus that is unaffected 
by heat. The UV curing adhesive is applied to a portion 4b of Fig. 
1. 

The lens 3a of the optical system 3 of the present invention 
is a double convex lens but the lens 3a can be a combination of 
a convex lens and a concave lens. 

The barrel 5 is bonded to the optical system 3 and holder 4 
to fix the optical system 3 to the holder 4 . Instead of using an 
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adhesive, the barrel 5, holder 4, and optical system 3 may be 
dimensioned with high accuracy such that the barrel 5 is simply 
fitted over the optical system 3 and holder 4 to securely hold the 
optical system 3 against the holder 4. 

The invention being thus described, it will be obvious that 
the same may be varied in many ways. Such variations are not to 
be regarded as a departure from the spirit and scope of the invention , 
and all such modifications as would be obvious to one skilled in 
the art intended to be included within the scope of the following 
claims . 
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